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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The 1st surface A heat sink which has the 2nd surface of the opposite side of this 1st surface A 
semiconductor die which has two or more contact pads and has been arranged on the 1st surface of said 
heat sink Two or more conductive leads which turned a method edge of inside around this semiconductor 
die, respectively, and have been arranged Closure material which closes a way edge and a bond wire among 
two or more conductive bond wires which connect any one of said the contact pads to a method edge of 
the inside of any one of said lead, respectively, said heat sink, a semiconductor die, and a conductive lead It 
is the plastic molded type semiconductor device equipped with the above, and is characterized by forming in 
the surface of said heat sink electrodeposrtion and an insulating layer which carries out baking finish and 
changes in an epoxy resin system coating. 

[Claim 2] A plastic molded type semiconductor device characterized by providing the following. The 1st 
surface which carries out baking finish and has electrodeposition and an insulating layer which changes for 
an epoxy resin system coating A heat sink which has the 2nd surface of the opposite side of this 1st 
surface which carries out baking finish and similarly has electrodeposition and an insulating layer which 
changes for an epoxy resin system coating, and has a die clamp face in that inside surrounded by periphery 
of the 1st surface in a lead back face again at a lead back face A semiconductor die which has two or more 
contact pads and has been arranged on a die clamp face of said heat sink Adhesion material for attaching 
said semiconductor die on a die clamp face of said heat sink. Two or more conductive leads put in order and 
supported on a lead back face of said heat sink in a method edge of inside, respectively. Two or more 
support bars with which a method edge of inside was combined on a lead back face of said heat sink, 
respectively, Closure material which closes a way edge, a support bar, and a bond wire among two or more 
conductive bond wires which connect any one of said the contact pads to a method edge of the inside of 
any one of said lead, respectively, said heat sink, a semiconductor die, and a conductive lead 
[Claim 3] A plastic molded type semiconductor device according to claim 2 with which said closure material 
is characterized by closing a way edge, a support bar. and a bond wire, and exposing a field of the opposite 
side of a die clamp face of a heat sink among said heat sink, a semiconductor die, and a conductive lead. 
[Claim 4] A plastic molded type semiconductor device according to claim 2 characterized by a support bar 
being combined on a lead back face of a heat sink by head where a projection formed on a lead back face of 
said said heat sink had penetrated a hole formed in said support bar, and this projection was crushed. 
[Claim 5] A plastic molded type semiconductor device which it had the following, and a projection formed on 
a lead back face of said heat sink has penetrated a hole formed in said support bar, and is characterized by a 
support bar being combined on a lead back face of a heat sink by head where this projection was crushed. 
The 1st surface which carries out baking finish and has electrodeposition and an insulating layer which 
changes for an epoxy resin system coating A heat sink which has the 2nd surface of the opposite side of 
this 1st surface which carries out baking finish and similarly has electrodeposition and an insulating layer 
which changes for an epoxy resin system coating, and has a die clamp face in that inside surrounded by 
periphery of the 1st surface in a lead back face again at a lead back face A semiconductor die which has 
two or more contact pads and has been arranged on a die clamp face of said heat sink Adhesion material for 
attaching said semiconductor die on a die clamp face of said heat sink. Two or more conductive leads put in 
order and supported on a lead back face of said heat sink in a method edge of inside, respectively, Two or 
more support bars with which a method edge of inside was combined on a lead back face of said heat sink, 
respectively, Two or more conductive bond wires which connect any one of said the contact pads to a way 
edge among any one of said the leads, respectively, Closure material to which a way edge, a support bar. and 
a bond wire are closed, and a field of the opposite side of a die clamp face of a heat sink is exposed among 
said heat sink, a semiconductor die, and a conductive lead 

[Claim 6] A plastic molded type semiconductor device according to claim 2 characterized by a support bar 
being combined with a lead back face of a heat sink by stud which a hole corresponding to said support bar 
top was formed [ stud ] on a lead back face of said heat sink, respectively, and these holes were penetrated 
[ stud ], and had a head crushed. 

[Claim 7] A plastic molded type semiconductor device characterized by a support bar being combined with a 
lead back face of a heat sink by stud which it had [ stud ] the following, a hole corresponding to said lead 
back-face [ of said heat sink ] and support bar top was formed [ stud ], respectively, and these holes were 
penetrated [ stud ], and had a head crushed. The 1st surface which carries out baking finish and has 
electrodeposition and an insulating layer which changes for an epoxy resin system coating A heat sink which 
has the 2nd surface of the opposite side of this 1st surface which carries out baking finish and similarly has 
electrodeposition and an insulating layer which changes for an epoxy resin system coating, and has a die 
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clamp face in that inside surrounded by periphery of the 1st surface in a lead back face again at a lead back 
face A semiconductor die which has two or more contact pads and has been arranged on a die clamp face of 
said heat sink Adhesion material for attaching said semiconductor die on a die clamp face of said heat sink. 
Two or more conductive leads put in order and supported on a lead back face of said heat sink in a method 
edge of inside, respectively, Two or more support bars with which a method edge of inside was combined on 
a lead back face of said heat sink, respectively, Two or more conductive bond wires which connect any one 
of said the contact pads to a way edge among any one of said the leads, respectively, Closure material to 
which a way edge, a support bar, and a bond wire are closed, and a field of the opposite side of a die clamp 
face of a heat sink is exposed among said heat sink, a semiconductor die, and a conductive lead 
[Claim 8] A plastic molded type semiconductor device characterized by providing the following. The 1st 
surface which carries out baking finish and has electrodeposition and an insulating layer which changes for 
an epoxy resin system coating A heat sink which has the 2nd surface of the opposite side of this 1st 
surface which carries out baking finish and similarly has electrodeposition and an insulating layer which 
changes for an epoxy resin system coating, and has a die clamp face in that inside surrounded by periphery 
of the 1st surface in a lead back face again at a lead back face A semiconductor die which has two or more 
contact pads and has been arranged on a die clamp face of said heat sink Adhesion material for attaching 
said semiconductor die on a die clamp face of said heat sink, Two or more conductive leads put in order and 
supported on a lead back face of said heat sink in a method edge of inside, respectively. Adhesion material 
for attaching said conductive lead on a lead back face of said heat sink, Closure material which closes a way 
edge, a support bar, and a bond wire among two or more conductive bond wires which connect any one of 
said the contact pads to a method edge of the inside of any one of said lead, respectively, said heat sink, a 
semiconductor die, and a conductive lead 

[Claim 9] A plastic molded type semiconductor device according to claim 8 with which said closure material 
is characterized by closing a way edge, a support bar, and a bond wire, and exposing a field of the opposite 
side of a die clamp face of a heat sink among said heat sink, a semiconductor die, and a conductive lead. 
[Claim 10] A plastic molded type semiconductor device characterized by providing the following. The 1st 
surface which carries out baking finish and has electrodeposition and an insulating layer which changes for 
an epoxy resin system coating A heat sink which has the 2nd surface of the opposite side of this 1st 
surface which carries out baking finish and similarly has electrodeposition and an insulating layer which 
changes for an epoxy resin system coating A diamond touch paddle arranged on the 1 st surface of said heat 
sink A semiconductor die which has two or more contact pads and has been arranged on said diamond touch 
paddle, Adhesion material for attaching said semiconductor die on said diamond touch paddle. Two or more 
conductive leads which turned a method edge of inside to said semiconductor die, respectively, and have 
been arranged. Closure material which closes a way edge and a bond wire among two or more conductive 
bond wires which connect any one of said the contact pads to a method edge of the inside of any one of 
said lead, respectively, said heat sink, a diamond touch paddle, a semiconductor die, and a conductive lead 
[Claim 1 1] A plastic molded type semiconductor device characterized by providing the following. The 1st 
surface which carries out baking finish and has electrodeposition and an insulating layer which changes for 
an epoxy resin system coating A heat sink which has the 2nd surface of the opposite side of this 1st 
surface which carries out baking finish and similarly has electrodeposition and an insulating layer which 
changes for an epoxy resin system coating A diamond touch paddle arranged on the 1st surface of said heat 
sink A semiconductor die which has two or more contact pads and has been arranged on said diamond touch 
paddle. Adhesion material for attaching said semiconductor die on said diamond touch paddle, Two or more 
conductive leads which turned a method edge of inside to said semiconductor die, respectively, and have 
been arranged. Two or more conductive bond wires which connect any one of said the contact pads to a 
way edge among any one of said the leads, respectively, Closure material to which a way edge and a bond 
wire are closed and a part of 2nd surface [ at least ] of a heat sink is exposed among said heat sink, a 
diamond touch paddle, a semiconductor die, and a conductive lead 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] This invention relates to the structure of the semiconductor 
device containing the heat sink for radiating efficiently outside the heat which a plastic molded type 
semiconductor device, especially a semiconductor die generate. 
[0002] 

[Description of the Prior Art] In the semiconductor device of the format which encloses the semiconductor 
die equipped with the integrated circuit into a plastic package, in order to plan efficient thermal emission 
from a semiconductor die, incorporating a metal heat sink in a package is performed. The semiconductor 
device which exposed a part of surface of a heat sink on the outside of a plastic package is indicated by the 
official report of JP,6-5746,A. On the 1st field, a heat sink supports a semiconductor die in the location 
distant from the external surface of a plastic package enough, and is exposing the 1st field and the 2nd field 
of the opposite side out of a plastic package. A lead is supported on the periphery of the 1st field of a heat 
sink, and it is combined with the adhesive tape of electric insulation between the heat sink and the lead. A 
heat sink is pasted up on two or more leads of the leadframe combined mutually with the adhesive tape of 
electric insulation in the manufacture process of a semiconductor device. Thus, after a semiconductor die is 
attached on the heat sink in the condition of having been supported by the leadframe and between the 
contact pad of this semiconductor die and the leads of a leadframe is subsequently connected with a 
conductive bond wire, molding of a plastic package is performed. A seal ring is prepared in the surroundings 
of a heat sink. A seal ring improves the inadequate seal nature between a metal heat sink and the closure 
material made of synthetic resin, and decreases penetration of the pollutant from the interface of a heat 
sink and closure material to the interior of a package. A flection is formed in a lead. This flection carries out 
induction of the spring action which makes the field of a mold mold cavity carry out the pressure welding of 
the outside surface of a heat sink during lock out of mold. This prevents formation of the weld flash of 
closure material on the exposure surface of a heat sink. 
[0003] 

[Problem(s) to be Solved by the Invention] In the above-mentioned conventional semiconductor device, 
since the adhesive tape of electric insulation is used for connection between a lead and a heat sink, there 
are the following troubles. Since the 1st has hygroscopicity with the comparatively expensive adhesives, it is 
that there is a possibility of being easy to make a pollutant permeating into the plastic package of a 
semiconductor device, and spoiling the reliability of a semiconductor device. The 2nd is needing the 
additional production process of heat hardening processing of adhesives and dry-cleaning processing of the 
bonding area of a lead. Generally, after attaching a heat sink in a leadframe, processing to which heat 
hardening of the adhesives of the adhesive tape of electric insulation is carried out is performed. At the 
production process of this heat hardening processing, the gas which occurs from adhesives serves as a 
pollutant, and adheres to the bond wire connection surface of a lead. This pollutant becomes the cause 
which causes the faulty connection of a bond wire. For this reason, processing which removes a pollutant by 
dry cleaning if needed is performed. In the connection production process of a bond wire, since adhesives 
may become soft with heat, and a lead sinks in an adhesives layer and escapes at the time of connection of 
a bond wire, the 3rd is becoming the cause which causes the faulty connection of a bond wire. The 4th has 
the comparatively expensive adhesive tape of electric insulation, and is the cause which pulls up the cost of 
a semiconductor device. Forming a seal ring in the surroundings of a heat sink, in order to improve the seal 
nature between a heat sink and closure material needs an additional production process and the excessive 
cost for it. In order to raise the seal nature of the outside surface of a heat sink, and the field of a mold 
mold cavity, forming a flection also needs an additional production process and the excessive cost for it for 
a lead. In addition, this is expensive although what is depended on alumina thermal spraying is conventionally 
known as a method of forming an electric insulation coat on the surface of a heat sink. Moreover, in 
exposing a part of surface of a heat sink from closure material, there is a possibility that the coat of the 
outcrop of a heat sink may be invaded and destroyed by plating liquid after the closure by closure material in 
the production process which carries out solder plating to the external lead which has extended from 
closure material. In order to prevent destruction of this alumina coat, there is a difficulty of requiring the 
additional production process which stretches masking tape or is removed. By therefore, adoption of the 
electric insulation means by which the new reliability between a leadframe and a heat sink of this invention i{ 
high It enables it to abandon use of the adhesive tape of electric insulation. The seal nature between a heat 
sink and closure material is improved without being based on formation of a seal ring. It is making to raise 
the seal nature of the outside surface of a heat sink, and the field of a mold mold cavity, without being based 
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on formation of the flection to a lead, to aim at improvement in the reliability of a semiconductor device by 

these, and to aim at reduction of cost into the technical problem. 

[0004] 

[Means for Solving the Problem] In this invention, baking finish is carried out and electrodeposition and an 
insulating layer which changes are formed in the surface of a heat sink of a plastic molded type 
semiconductor device for an epoxy resin system coating. This insulating layer does not have a possibility 
that it may be destroyed at a sheathing solder plating production process, even if it could form more cheaply 
than an insulating layer by the conventional alumina thermal spraying etc., and it has exposed from closure 
material, since adhesion with the surface of a base material of a heat sink is high. It is not necessary to 
make adhesive tape of expensive electric insulation, and a sheet of electric insulation intervene between a 
heat sink, and a semiconductor die and a conductive lead by formation of an insulating layer in a 
semiconductor device of format which supports a semiconductor die and a conductive lead on the surface 
of a heat sink. Therefore, a defect of adhesive tape of electric insulation or a sheet of electric insulation is 
improved. Also when using adhesive tape, it is not necessary to consider electric insulation. This insulating 
layer is the same epoxy resin system as closure resin generally used. For this reason, since seal nature 
between a heat sink and closure resin is improved, even if it omits formation of a seal ring to a heat sink, the 
reliability of a semiconductor device is not spoiled. Since the surface of metal mold eats into an insulating 
layer of a heat sink elastically when you need cementation to the outside surface of a heat sink, and a field 
of a mold mold cavity as in a semiconductor device of format of exposing a part of surface of a heat sink to 
the exterior of closure resin, seal nature between both improves and generating of weld flash is prevented. 
[0005] 

[Embodiment of the Invention] The gestalt of operation of this invention is explained with reference to a 
drawing. The perspective diagram and drawing 2 which drawing 1 cut the part which shows the 
semiconductor device 1 based on this invention, and were lacked are the cross section. It is equipped with 
the semiconductor die 2 on the heat sink 4 by the proper thermally conductive adhesives 3. Two or more 
leads 5 and a support bar 6 are arranged around the heat sink 4 the profile radial. Although the 
semiconductor device which has lead 5 in all four flanks was shown in drawing, four this inventions are 
applicable also to the semiconductor device which has lead 5 in few flanks. The lead 5 and the support bar 6 
are supported on the heat sink 4. Since a heat sink is constituted, the base material of a heat sink 4 is 
chosen from various kinds of metals, such as copper known well conventionally, a copper alloy, aluminum, 
and an aluminium alloy. The insulating layer 7 is formed in the surface of a heat sink 4. This insulating layer 7 
is formed by electrodepositing the coating of an epoxy resin system, and heating and baking it. Control of 
thickness is easy for electropainting and a paint film it is thin and precise and uniform is obtained. And the 
firm insulating layer 7 is obtained by printing. Tenetam from a viewpoint of cost and reliability ~ 20etam are 
suitable for the thickness of an insulating layer 7. In the example of illustration, a support bar 6 is arranged ir 
four corners, and is combined on the heat sink 4 by the projection 23 in the inside portion. The bond wire 8 
has connected each inside edge of lead 5 to the contact pad 9 with which it was chosen on the 
semiconductor die 2. The closure material 10 of an epoxy resin system encloses a heat sink 4, the 
semiconductor die 2. the bond wire 8, the inside portion of lead 5, and the support bar 6. A part of near side 
in which the semiconductor die 2 of a heat sink 4 is not attached is exposed to the exterior of the closure 
material 10. 

[0006] The semiconductor device 1 shown in drawing 1 and drawing 2 is manufactured by the method 
explained below to a profile. Drawing 3 is the perspective diagram showing two or more leads 5, a support bar 
6, the leadframe 1 1 that it has, and a heat sink 4. The lead 5 and the support bar 6 are held by the external 
ring 12 in the predetermined location. The hole 13 is formed in the inside portion of a support bar 6. Since a 
lead is constituted, a leadframe 1 1 is manufactured from various kinds of metals known well conventionally. / 
leadframe 1 1 is common and is manufactured by punching or etching from a desired metal plate. Although 
the external ring 12 of illustration and the configuration of opening 14 are squares mostly, any configurations 
and magnitude are also arbitrary and the configuration or magnitude is determined by the configuration or 
magnitude of the semiconductor die put on the interior. 

[0007] A heat sink 4 carries out press forming of the thermally conductive good metal plates, such as 
aluminum, and is manufactured. A heat sink 4 is a square mostly and has the 1 st surface 1 7 and the 2nd 
surface 18 of the opposite side. In the inside surrounded by the periphery of the 1st surface 17 in the lead 
back face 19 again at the lead back face 19, it has the die anchoring side 20. In the periphery of the 2nd 
surface 18, it has the exposure 22 of the opposite side of the die anchoring side 20 which upheaved the 
circumference side 21 of the opposite side of the lead back face 19 in parallel to the circumference side 21 
to the inside surrounded by the circumference side 21 again. An exposure 22 contributes to exposing to the 
exterior of the closure material 10 and making stripping of the heat generated in the semiconductor die 2 
carry out outside. On the lead back face 1 9, it is located in four corners of a heat sink 4, and the projection 
23 is formed. The projection 23 is arranged so that it may agree in the hole 13 of the support bar 6 of a 
leadframe 1 1 . 

[0008] Drawing 4 shows the condition of having unified the leadframe 1 1 and the heat sink 4 and having 
constituted the leadframe assembly 24. Among the leads 5 of a leadframe 1 1, among a way portion and a 
support bar 6, a way portion is placed on the lead back face 19 of a heat sink 4, and the projection 23 of a 
heat sink 4 is inserted in the hole 13 of a support bar 6. And the crowning of projection 23 is crushed by 
punch, a leadframe 1 1 and a heat sink 4 unify, and the leadframe assembly 24 is formed. A heat sink 4 is 
supported on a leadframe 1 1 with four support bars 6. Since the insulating layer 7 is formed in the surface o1 
a heat sink 4. it is not necessary to make the adhesive tape of electric insulation etc. intervene between 
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lead 5 and a heat sink 4. The insulation by the insulating layer 7 is trustworthier than what is depended on 
the adhesive tape of electric insulation partially stuck on a heat sink 4. and un-arranging [ which a part of 
leads 5 short-circuit between heat sinks 4 ] is avoided. 

[0009] Next, drawing 5 is referred to. The semiconductor die 2 is carried on the die anchoring side 20 of the 
heat sink 4 in the leadframe assennbly 24. The semiconductor die 2 has the 1st surface 25 and the 2nd 
surface 26 of the opposite side. On the 1st surface 25, two or more contact pads 9 are formed. The 2nd 
surface 26 pastes up on the die anchoring side 20 of a heat sink 4 with the thermally conductive adhesives 
3. The end of the conductive bond wire 8 is connected to any one of the contact pads 9 on the 
semiconductor die 2, and the other end is connected to any one of the leads 5 on a leadframe 1 1 . Positive 
connection is obtained that it is [ therefore ] hard to move it at the time of connection of the bond wire 8 
since the lead 5 is supported directly, without making adhesives etc. placed between lead back-face top 19 
of a heat sink 4. 

[0010] Next, drawing 6 is referred to. The leadframe assembly 24 carrying the semiconductor die 2 is 
arranged in the mold cavity 30 of the mold assembly 29 which has the two half-sections 27 and 28, and the 
two half^sections 27 and 28 are filled up with the closure material 10 in closing and the mold cavity 30. 
When the two half-sections 27 and 28 are closed, the pressure welding of the exposure 22 of a heat sink 4 
is carried out to the inside of the mold cavity 30. At this time, the insulating layer 7 of a heat sink 4 gears to 
the inside and fitness of the mold cavity 30, and the high seal nature between both is obtained. By 
restoration of the closure material 10, among a heat sink 4, the semiconductor die 2, and the conductive 
lead 5, a way portion and the bond wire 8 are closed and a way portion is exposed outside outside a way 
portion and a support bar 6 outside the exposure 22 of a heat sink 4, and the conductive lead 5. The closure 
material 10 gets cold, if it solidifies, the mold assembly 29 will be opened wide and a semiconductor device 1 
will be taken out. Then, the external ring 1 2 of a leadframe 1 1 is excised, each lead 5 and a support bar 6 
become independent, and each lead 5 of a semiconductor device 1 is formed. The support bar 6 has not 
extended to the outside of the closure material 10. A way portion can be made crooked outside the lead 5 
which extended to the outside of the closure material 10 if needed. 

[001 1] Other methods of a leadframe 1 1 and a heat sink 4 unifying and forming the leadframe assembly 24 in 
drawing 7 are shown. In this operation gestalt, a hole 31 is formed instead of forming a projection in a heat 
sink 4. And a stud 32 is inserted in this hole 31 and the hole 13 of a support bar 6, and a leadframe 11 and a 
heat sink 4 are unified by crushing the tip of a stud 32 by punch. 

[0012] In other operation gestalten shown in drawing 8 . the closure of the whole heat sink 4 is carried out 
into the closure material 10. and it has not exposed outside. Other structures are substantially [ as the thing 
of a previous operation gestalt ] the same. 

[0013] In other operation gestalten of this invention shown in drawing 9 thru/or drawing 1 1 , the adhesion 
material 33 is interposed between the lead back faces 1 9 of a heat sink 4 and leads 5 which have an 
insulating layer 7. A double faced adhesive tape can be used as adhesion material 33. In this case, since it is 
combined by the adhesion material 33. the projection 23 of the support bar 6 of a leadframe 1 1 or a heat 
sink 4 in a previous operation gestalt of a heat sink 4 and a leadframe 1 1 is unnecessary. It is not necessary 
to choose the quality of the material and the configuration of the adhesion material 33 in consideration of 
the electric insulation between a heat sink 4 and lead 5. 

[0014] In other operation gestalten shown in drawing 1 2 , the closure of the whole heat sink 4 is carried out 
into the closure material 10, and it has not exposed outside. Other structures are substantially [ as the thing 
of the operation gestalt shown in drawing 9 thru/or drawing 1 1 ] the same. 

[0015] In other operation gestalten of this invention shown in drawing 1 3 thru/or drawing 15 , the diamond 
touch paddle 35 supported by the leadframe 1 1 at the tie rod 34 is formed. The semiconductor die 2 is 
carried through the adhesion material 36 on the diamond touch paddle 35. and the heat sink 4 is formed in 
the bottom of the diamond touch paddle 35. This heat sink 4 carries out an insulating layer 7. and is exposing 
the exposure 22 outside from the closure material 10. By a diagram, although the gap Is prepared between 
the point of lead 5, and the 1st surface 17 of a heat sink 4. the point of lead 5 may touch the 1st surface 17 
of a heat sink 4. 

[0016] In other operation gestalten shown in drawing 16 , the closure of the whole heat sink 4 is carried out 
into the closure material 10, and it has not exposed outside. Other structures are substantially [ as the thing 
of the operation gestalt shown in drawing 1 3 thru/or drawing 15 ] the same. 
[0017] 

[Effect of the Invention] As mentioned above, in this invention, use of the adhesive tape with various 
problems of electric insulation can be abandoned by using the heat sink which carried out baking finish and 
was equipped with electrodeposition and the insulating layer which changes for the epoxy resin system 
coating. Also when using adhesive tape, it is not necessary to consider electric insulation. When some heat 
sinks are exposed from closure material, even if immersed in plating liquid, the insulating layer 7 of an 
outcrop is not destroyed. An insulating layer 7 has good seal nature with mold, and weld flash cannot 
generate it easily at the time of molding of closure material. Moreover, since association with the closure 
material of the same epoxy resin system is firm, an insulating layer can decrease penetration of the pollutant 
from an interface. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the perspective diagram which cut and lacked the part which shows the semiconductor 
device based on this invention. 

[Drawing 2] It is the rough cross section of the semiconductor device based on this invention. 
[Drav>^ing 3] It is the perspective diagram showing a leadframe and a heat sink. 
[Drawing 41 It is the cross section of a leadframe assembly. 

[Drawing 5l It is a cross section in the condition of having carried the semiconductor die in the leadframe 
assembly and having connected the bond wire to it. 

[Drawing 6] It is the cross section showing the mold production process of closure material. 
[Drawing 7l They are some expanded sectional views showing other formation methods of a leadframe 

assembly. 

[Drawing 8] It is the rough cross section of the semiconductor device of other operation gestalten of this 
invention. 

[Drawing 91 It is the perspective diagram which turned off and lacked some semiconductor devices of the 
operation gestalt of further others of this invention. 

[Drawing 101 It is the rough cross section of the semiconductor device of the operation gestalt shown in 

drawing 9 . 

[Drawing 1 1] It is the perspective diagram showing the leadframe and heat sink of a semiconductor device of 
the operation gestalt shown in drawing 9 . 

[Drawing 121 It is the rough cross section of the semiconductor device of other operation gestalten of this 
invention. 

[Drawing 1 31 It is the perspective diagram which turned off and lacked some semiconductor devices of the 
operation gestalt of further others of this invention. 

[Drawing 1 4l It is the rough cross section of the semiconductor device of the operation gestalt shown in 
drawing 13 . 

[Drawing 1 51 It is the perspective diagram showing the leadframe and heat sink of a semiconductor device of 
the operation gestalt shown in drawing 13 . 

[Drawing 1 61 It is the rough cross section of the semiconductor device of other operation gestalten of this 
invention. 

[Description of Notations] 

1 Semiconductor Device 

2 Semiconductor Die 

3 Thermally Conductive Adhesives 

4 Heat Sink 

5 Lead 

6 Support Bar 

7 Insulating Layer 

8 Bond Wire 

9 Contact Pad 

1 0 Closure Material 

1 1 Leadframe 

12 External Ring 

13 Hole 

14 Opening 

1 7 1 St Surface 

18 2nd Surface 

1 9 Lead Back Face 

20 Die Anchoring Side 

21 Circumference Side 

22 Exposure 

23 Projection 

24 Leadframe Assembly 

25 1st Surface 

26 2nd Surface 

27 Half-Section 

28 Half-Section 
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29 Mold Assembly 

30 Mold Cavity 
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( 2 ) 

1 

umm 1 ] mimisit. z (Dm 1 t<m(Di^im<Dm 

BOiie t - h •> > <!: . Am'i'^y'< t > 'J - Kort 

iaSPtcti "J - \-^mm^. * 'J - K3c:t«(cfflt tlfc 

liLo 

[i»*ia 3 ] nu?2M±'KJ^*<> MSB t - h •> V ^ i , 

BS0H)f#i)©ffi^-oitb ^ -ti- s c i ^<t^/^ i-r Sgt*IS 2 

[nilfiftlH 4 ] IMKBtilB t - h •> > ® 'j - K^^ffio 

nx I ^ ^ c i ^i^m. t-t^ umm 2 {ca2Jiffi©«}ii§i=t±M 
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i2g|5t^« 'J - K5!tJ#Bii*. t 'J - K3!tt^iffi{cDH* 4xfc 
rt:^Ji^(c*J i^ThuIB h - N ■> > ^7 © 'J - KXJ^S© 

fHy5^&A<mE t - h •> V © 'J - K3t{taff©±i-is 

^''?1|?H2:3 ^' h^<-y KOM^*^ 1 0^^152 U - K© 

{nin*> 1 o©rt:5$s^jf igfe-r sM^©28iiBfek'K' > k 7 

H5g2h- h->>i' ^^mi^^^t. »m'J-K©F*3 

- h i/>5'©^^'f fR{\|-®©R>f^ffliJ©®^Sfct5$-ti--5>M± 

RtifiB h - h ■> > © 'J - KXt^E©±{cJB)3S$ tifc|!§ilia 

c©2;§iia©}t^n/taHgfSi-<fc-3T. -tt-^f"- h^<-A<b- 
h •> > 5' © u - K3tt#iS±fc$s^ ^ nr I, ^ S C i ^-l*^ 

Cg«5RlI 6 ] H?gB t - h •>>:?© 'J - K3!c:t*SB©±x 
fjtB-'t+°- h^<-©±l-*'i!'X*JC-^-STL*<}Bfi£*n. c 
tie.©?L*-HiaiLTBRg|5*M^n/cX^ K»CJ;oT1^- 

I ^ s c i i -r S 2 »c|B-®©tti)l§S=tihS!!i|^» 

i=t{!iii©i^ c < •>«iii§?r-'^*4^w«> itj!a{^tj-^^i L 

TBRSS^ii^ffl*-Wt-S?S2«ffii^rWL> ^ 1 aB©JS 

-E-©l*l#]{c ti fR^J Sb-h->>^'t. 
ffiM©^>:5'i' K^rWL, MSBb- h •> Vi'©:5^ 

M^B^iSWc:?'''!' ^R-lta b - h -> > ©^-C IR{tE±fcrR 
i9<^J»:t-5/ci6©tlt«r^ffi<i:. 

5'i'f?rt;&5ffiii^*j'->rHtilBb - H->>^®'J- K5:J^Eo 

jfe-^? rt^^sigA^Mta b - h •> > © 'J - K5:t#ii©±fc^S 
^$nfc^ay£jt©-9-+°- h^<-i. 

^'VMBB^ >^ ^ K©H*i*^ 1 -o^husBU - K© 

^nA^ 1 oort:&i!g'^gisg-#-sffi^©^il«£*' V K^'f 
miiab- h->>i^<!:, 'j^-m^^y-it. ^isttu-K©rt 

- h •>>^©^^'riKf*flS©R*ffllil©ap«-^tB$-ti-Si4ih 



( 3 ) 

3 

h - h •> > © 'J - K3£t#iElc$S^^ nxi-^s C <b*# 

xf&^m%m^mt^w.2mmt^-<^L. 'm\mMo:>m lo 

■€-©F*3<lllJ^C(±^'l'IRf^l•aB?:=S■1-5 t- h •> 

tel ^TH^^tE h - h •> > ^7 ® U - K^tjtBS© 

M!E2ff11tt 'J - K^rMtH t - h •> > i' O 'J - K3:t#iS® 
±»clKl9#»J-5fcJ6cOt««#J!Hi. 20 

J/c-v fiii^B 3 > rJ' h ' -^^ K©fI^^*^ l o U - 

im^k^ 9 ] HtifBS--t±'#)H fita t - h •> > i . 

fl5.!B t - h •> > oa? 1 ^ffi±lcBBE ^ntz^-(r^ -y 

3 > ^ J? h- / ' K^W L ^ wMy-< T$ -y i-^< K 40 

i*i:(j!!ia^mita¥^«s:^''-r icfSjtj-Tseffi^nfcitiJc© 

^-VBijffiri V^'^y KfflMtL*^ 1 -^^nlisB 'J - K© 

MIBt- h •>>^' <!:, y^T if 'yi-'<V)\'t. 
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4 

5^>!? rt;&Jffl^MgBitiaSt{*i5'''i' t-iS)ttTiett$n/cm^© 

5l^''?H?ta=i hy^-j; KC-f^tl*^ 1 O^rmffiB'J - K© 

Hn*^ 1 ■o©rt;5rJS'^^ii^-r'5^ii^©3?«tt*'> K-^-f 

-< ^TifciiU - K©(^;^sS}ix v''y^yt'S:m± 
L. b- h->>^'©ll2^1i©ii?'^i:< ifc-gC^Stti^ 

-ti- -s ^lii^iM i ^ wt- s c i ^mwit-t z>m^u±:mr=^ 

[ 0 0 0 1 ] 

imm^-t ^mf^n^m c©^nfl{ix «}flg#iihM¥* 

Ml- -5. t,®-Z?4)-5o 
[ 0 0 0 2] 

[{**©!$'*] mmM^^m^fz^^mwy^^-f'7 7.=f- 
T(i. ii£2Wti|Ji?*'r*^t>©Si2pwncia]!iJcfcb*ias^«iJ-^ 

^1-;btiri,^So #D^¥ 6 - 5 7 4 6 ^©i>^E(c:{i. t- 

{ni|©aH 2 ©® ^ ■f^y^'f-y i^yiyY- v ffl^'l-'^Sgiii $ -ti- 
TV^5„ U-K{±. t- h>>i'©l^l©ffii®J^i2a5± 

t - h •> > i 'J - K i ©Pe^Ji. 
tt©t^#x-7'ICckoT!^S^^nTl^-5o t-h->>i' 
(±. *a@«i:^ffl©i!^)Sj©fI^C*i^,^T, ffiSlc^g^^tlT 
(,^5 U - K7 U- A©|giJc© U - KJc?l^iteiS1?fe©gcW 
T^-T^T-tH^^nSo C:©±-3{C'J- K7U-AIC3!ct$ 
^ n/ct>cfg© b - h •> > ^' ©±lci|ijfi£{*i5'W *<fRi9 ^J-lt 

t>n> <^ii^T-c©¥ji5'{*iJ^i'©=' ^^i' Ft'j- 

u- A® 'J - Ki®PB^A<^m«-:*'> K'^'T -V-e^J^ 

$nfc^> -f^7.=J-yi'y<y^-i^<0^-JV7-'H yyi)< 



( 4 ) 

5 

ilhti^o t - h •> > ^ ®Ji^ »3 lc{±. -y-Jl 'J >r^)<Ki: 

- h •>>i'0^i-flBSffi^*--'U K4^-f t'T^-^ -©iSlcEE 
•> > ©^tBaiii'^«DMihi^K®'< 'J 

[0 0 0 3 ] 

(c I- ^ r (±. 'J - K i: b - h ■> > i ©f^:=^iO i6 d'W 
U- KO^Kv-f-f Vi^Ji'J T© K^-l" 'J-— 

iii»,jti*iiti©^# T- - -fcummm "^Jimmit ^ ^± s ^ai 
7!»<^4-*3n5o c©. immsi^tmm<DT.mT'. 
fe^fe^- s tf p^mTj-MfM tu-ox')- K© ^" > K 9 

ti^a^cSlili*c<«-r-5o c©r5giie!)K{i'K> K7-f -V©gf 

^T^n-2.o 353 4t"> KV'f •^'©tSgiXfMicfei-^T. 
j|R-ej*«^i|A<©;'(kt- -5 C t 19 > .-K > K 7 -f ■t'©S?Sls 
nticu- K*<^^«^PI«F«3^::•^fc«•ii^•c•«^fa©■c■. 'icv 30 

-e*So b- h i/v^' ti^±!^Ki©PB^©->--'Utt*5fe 

-ti>ctl,i. iIii:i6^JXlii-?-©y-c»6®^5>©n;?. h^ri£i> 
3l'i^5o b- h •>>^'®^flii)«iSi*->'UK4--v b'7^ 

^^^]\m-t s c i t> > ii»ne^ xn i ^ © i6 © © =1 

X h*ik^-g-i^-5)o -e©{l!l{^, b- h ^^^©atiSl^iHI 40 

fc©*<eejfc53it.nTi.'«s*<x cnjiKffi-e^So tfcb 
h->>i'0Sittia5©ft!ciii3!i<;' -y+7g[«cis$nTaic«$n 

u-At b- h •> vi' toPaorrLi^dirittOiS'.^fEa 50 
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•S-l%-r-5Ci*<-C=iSJ:^fci--5c:<h. •>-;U'J v^© 

ai^-ats-r -5 c u - K--^©jsiiiigP0ffMt:i i bfi^ 

b - h •vyi'O^ynigffit^— ./U 1'+-^' b"T--f -©tSi 

2|iiit*i^E©{fi||H1?fe®|p]±*l25C<>:. SOfnXhO® 
trS 5 c: t t L T t ^ 5 o 
[ 0 0 0 4 ] 

So C®.B*t)l(i. }*eJfe©T;U$ :^-^fl^H-i;SSS*tMn£ 

t'^iQ h^micmis.ts^t*<-z'^. b - h->>i'©a 

*/r©llffit®BB«'ffi*<Si.^0-e. Mih<felSJ*-t>S5tBLT 

I- t ^^^¥Ei3 / ^xur-mm ^ n s * nA<^<j: <- ^o 

Jfe*f)l©}B/3X«cJ;t9. b- h ->>i'©aiB±lc¥.^{*:^^ 
f U - K*3^t$-#-SJKS;©i|i#{;^=£lfflii*>H^ 

T/^HMiffii^stt© •> - h oi^^*<a!j» ^ n s o tictf 7^ - 

<,>o C®-mift)I(i. -S§lc:ffll>t>nS0^±fiHg<i:|5|L;j: 
'1?^- -^ttMI^T-* So c<Dfzisi>. b - h -> V ^7 1 iMt 

j§i®PH^©->--'Utt*<afe#^ns*^t>. b- 

*<an£^n'Ai^c b - h •> > i' <D»M<D—s&^^i±mm 

b- h->>i'0^1.{IWSEi*--'U b*-r-f -©Si 

©t^^^'ij-^i^s^^ic^ ^sffia©^:-.'!' K©aiDA< 
b- h ■>>^'©«s*5)n-?iittfi*n-Av^i?it.-©-c', Mis-ra 
o •> - >'Uttyj<[a]± L . ' < © i6^*<B&ih $ n s o 

[0 0 0 5 1 

t--sp^tt)'9^<.^:te4isia. 0 2 j±-?-©{rrSH-^*So 

¥a»{*^^'1' 2A<. JSl:0«ifi2ett^^«i^l|3 fCJ;l9 b- h 
•vv^' 4©±^cm^^nT^,^So ffilli(©U- K5 i-tj-'+t 

- 6 tA<. h-viy>i^ 4 (Dmiin^:km'^m^\^ 

tcBeESnxi^So I2U=«. 4o©;ifeT®<lliJS|5(c'J - K 
5*W-t-S^|i^<*^S^*L/cA<, 4oJ;l9 
'J^^ti\.^\\\^,iz 'J - K 5 *W^S*ai{^-^S»c t.iSffl pfftg 
•^*So 'J - K5 ilJ-jf;- h'<- 6 {±. b-h->>^'4 

±icxtff^nx\.^^o h-\-'>>^ i (ommt. b - b 

t>aStR$nSo b- h 4 ©Affile {i, $f&*81i 7 ;!)< 

iB^^nri^So c©*fegji7{±, ji+>+->enigif^©gg 

!|!4>£-fE#*^^^L. J!H]il}\LT*j!S#ttSC tlcJ;oTJBB£$ 



( 5 ) 

7 

7 /)m ^> n s o ^um 7©jp^(i, ^xhi (t nw:® n 
*i^,^Tl±. h^<- 6 (i. 4Ri5icieffi$tiv mm 

«o > K 9 -< if 8 'J - K 5 C^-*? ©rttpiJJisigll^-* 
^ 4 ^ 2 ^ > K 9 -f i' 8 , 'J - K 5 ©rtfflij 10 

ssr^^. tt-TH- 6 *^R'9l^H^T'^.^■So t-h->vi' 

4 6Di|^#{*:/'l' 2 A<IR«5{^-lt iinTl><iV^illiJ®flIiJBii®— 

g|5{±$=fiJb'^M 1 0 ©^gI5lcSiiJ LTl.> -So 
[ 0 0 0 6 ] H 1 . H 2 iZTjkLtz^^mi^'^m 1 {±> ^'ClBS 

K5 i-tf^- h'<- 6 iWrs U- U-ix 1 1 

Tl^So U - U-A 1 1 U - K*mi5Kf--5)t!i6 20 

- U-A 1 1 {±. ^-eife-oT^ WrW.<D^mUA^'hil 

[ 0 0 0 7 ] t - h->>i' 4 li. T-iU J — "t? A^®^*,G 
h->>i' 4 tt^ Bti'IE:;^JB-C. |gl©S®l 7 <i:^©S 30 

^mco^ 2 ©sis 1 8 So II 1 1 7 ©ilia 

SiJJc U - K3?:t^ffi 1 9 ^ U - KSiJtffi 1 9 iclii 

^n^c-€-©i*i{iiijtct±^ ^'*i'fR{>rij-ffi2 o^r=s-rso ^2 

SSI SO^asrUcH. U-KS^Ml 9 ©R>cMli]©Ji3 
a® 2 1^-, */-cJliaE2 1 lc01ttl/r-?-©F^<lli|ic{i. 
Jl;a3D2 1 tc>t^f LT¥^T^C|ilileL7^c^?'''1'I^X#^:tD^i2 0© 

ix>fWJ©SttitE 2 2 ^-Wt'-So i§aiiE2 2 Milif^lW 
1 0 (Di^m^mth LT. ifi^flr^^-l' 2 Jrlg^fefSl^i^-^'i- 
g15«cM^$-ti--5©«cRiW-rSc 'J-K3£t#El 9±(c 
(i. h - h •> > ^' 4 © 4 |!ffigf5tc{iffl LT. 2 3 im 40 
fiK^nxi^-So S!lia2 3«i, U - K7 b-A 1 1 ©-»>+? 
-h>'<-6©7Ll 3 lc:^5S:i-5i-5lcgeg^nTi,^5o 
[ 0 0 0 8 ] EI 4 li. >J - K7 U- A 1 1 t h - h •> > 
^ 4 i ^—f^itLX 'J - K 7 U- Afflj^i^ 2 4 ^tB/S L 

tzikm^^nt,, "J - b- A 1 1 © - K 5 ©rt;?g|? 

^^tiJ-jJ?- h/<- 6 Ort:&gB^{±> t-h->>^'4©U 

- K5ct^E 1 9 o±lcH*^n. -^J-^H- h^<- 6 ®TL 1 3 
(ct - h->>^' 4 ©15)1)2 2 3;i<}inA^n-5.o -?-LT> ^ 
iia2 3©Tag|5*</N°>5^trj'PL-oi<^n> 'J-K7U-A 

1 1 i t- h'>>i' 4*<— (4^-(btT'J- K7U-A«li: 50 



!|tBa 2000-68430 
8 

2 4 mi-liZ-^nZo t - h -> > 4 l±. 4 o©Hi-+°- 
6 «cioT 'J - U-A 1 1 ±(C3!tt-Tf^n5o 
t - hi/Vi' 4fflaiBi{C{i. SfS||«7 A<JBnS^nT<,^s 
©•C=, 'J-K5tt-h->>i'4i (D?^\cm%m^^i<^ 
\m-7- - $ li- -S j£f^i5*<'S ^ JfelSH 7 (c <t s 

$fe$»{±, h- 4±lcgi55}WlcH£«$n5Iim*fe 
$*tt©tl^«7^-:/l-J:-5 tD®J;^95SI|-e&«9x -S|5©'; 
- K 5 *< t - h •> V ^' 4 tcDf^X^i^t 5 J; -5 ni^lB^ 

[ 0 0 0 9 ] 5 *#flSi--5o - K-7 U- Afflji 

(*2 4 »cfenjSb- h i^Vi' 4©y'riR{^{t®2 0±«c 

2 5 <!:'^©K>^m'l©^2«cB2 6 i^W-TSo 1^ 1 

2 5©±ic{i^ ^SiJt©=i>^^' K9*<5^tj-t.nT 

4©^-l'IR{-J-«tE2 0±{C^«$n5o ^mtt 
> K 7 8 ©— SSA<i|ia9<*:^-l' 2 ±© 3 > ^ h ^< 
•y K 9 ©Mn*^ 1 o ictllii^^ {l!lJSA< 'J - l^- A 
1 1 ±© 'J - K 5 ©Hn*^ 1 oJcgligS^c nSo 'J - K 5 
t - h •> > 4 © 'J - K35:t^®± 1 9 ic. t*#?ril«? 

K 7 -< -\' 8 ©JM^iiiiflc:. Wm L^z < < . fife o Tffii^/it^ 

[0010] c5;iciii 6 ^#Mt-So ^mt^y^ 2 ^Wig 

Lfc 'J - U-AJfljl:f*:2 4 2o©i|^gi52 7. 2 
8 4-Wt"'5^->'l' K*IS:(*:2 9 (D^-JV K4=--\' t*7^-f 3 

0 l*llcgeitLs 2o©iligI5 2 7 . 2 8 ^E!^i;> ^•--'l' K 
^+t*7^^ 3 Ortlc#tit.!K!lKl O^^mi-?>o 2'D<Di^ 
952 7, 2 S^-MU/ci^^ t- hv'Vi' 4ffl^tiiffi2 

2{±, =e-)VV^^^7-^ 3 0©F*3Blcffig?^nSo C 
©i§l::-h->>^'4 ©SfeJItll 7 *<*-;U K4- + h'x -f 

3 0 ©rtffii^ffJ-nS'^^^'K ia5#na©ffi».^->--'Utt*-'' 
n^tli>o S^lh'^jKl 0 ©5fetSt^J:l3, t-h->>i'4 

> K^-f-V 8 i^i^lihL. t- h->>^' 4©Sl±lffi2 2 

^mfct'j - K 5 (Di>\.-j3^iryt. -y-^:- V^<- 6 ©^1 

mitLfzi^. t-;l/Kfflji:(*2 9«-BHML, ^^W^^ffi 

1 ^I15J^)ttif-o ^©^> >J-K7U-Al l©^ig|3fSl 
2*<tt)r^^n. ^iJ- K5 i-y-^;- h''<-6A<3!l{S!:L, 
-liag{*:^ffil ©<i>V® U - K5«:JKfiK-^5o -y-jl?- ^/< 
- 6 {±i-=flt!^5C 1 oo^i.(iti)'v®(±sL-ri^<£i<^o !^^^gtcJe 
CT. i>-tih^K 1 0 (D9m^m\^ Lfc 'J - K 5 ®^i-:&si5 

CO 0 1 11 0 7 JC{±. U- K7U-A1 1 tt-h-> 
4 a:A<— {^i-fbLTU - K7U-A$fla:(i|s2 A^mi^ 

-r-5{i!i©;^r£*^-ro c©llii^BftJi^fc•<'^T^i. t-h 

■>>^' 4 lc3§jEe^JKfi54t--5{t^5i9ic7L3 l^m!S.ti>o 
^LX. C©TL3 I tif'-i?- h'<-6 0?Ll 3 icx^'-y 
K3 2*JfpALT. X^'-y K3 2 ®5tJiS«-'-«>^-e-3^< 



( 6 ) 

9 

-^d <t{c«k!9 'J — K7 U-A 1 1 i t- h •>>i' 4 ?~ 

[0 0 12] 0 8 lc:;^-^{l!l®|l4iSJByiilcfc»,^Tli. t- 
h V 4 ©^{*:*<i--f±*l^!lK 1 0 ® n|3|c^t±^ n> ^i-SB 

[0 0 13] Sl'9 nil^LSI 1 HC7nt'4^?&^^M<D{^(DM1M 
JBailc*Ji.>Ttt. 7 ^-W^S t - h •>>i' 4 © 'J 

- K^r^iE 1 9 i 'J - K 5 to:imzmmm'M. 3 3 *<:^S^ 

^nrivSo mmm%i3 s i lti*. mmmmf—-f'^ 10 
. K7U-A1 1 titmm^ns 3-e*s^$n5*^«j>. 5fe 

6 ^ h - h •> > ^' 4 cDS^ig 2 3 {±:t^-S-C=* -So i-^m^M 

3 3 cDMKSO'Jt$t/cl±, t - h -> > 4 i 'J - K 5 i © 

[0 0 1 4] Hi 2 »c:^-^-{l!i©^liUf^SSl-*5(.^Tti^ t 
-h->>i' 4 ©^{*A<i=t±i|^!lM 1 OO'+'Ici^ih^nx ^1- 

[0 0 1 5] H 1 3 nsC^Liai 5 ic^t-/{cfgDJO{l!lcD^ 
iM^<Al{-*5V'^T{±, U-K7U-A11C ^-f'<-3 

4 »c5:J$$nyi:/'('T:J' -y KjU3 5 *<^fj- t>tlT\.^ 
-So T ^ -y ^ ^ " K^U 3 5 ±lct«StlM 3 6 LT 

2 A<tMsK^ T iJ' ;/ i-y< b'Jl 3 5 CDT 

tct- h->>r5' 4*<gStJ-t>nT<.>5o C<©t- h >>i^ . 

4 {i$6jt)i 7 L. mmm 2 2 ^m±^M 1 0 *^ -i^i-a? 

;i<. ij - K 5 cD5feS!i§SBA^ b- h •> V^' 4 ©Hi Sffi 1 30 
7JcSMLTl^TfcJ:».>o 

[0 0 1 6] 01 6 lr^t-te©||«^<iliC*Jl^T{±> t 
4 1 0 ©cfl^i^i^ tl-^ ^ 

[0017] 

)i7 7!)<?Ktii$nsciA</j:(<^o mBMHi. t-^UKi 
o •> - A<a47--^Mih*^K © * - jUt-' -f > i>'n#lc ' < 'J 

*<fe^Lic<(.^o tfciKS*f)i{±^ i5ii;i=f?4-->«tiig^© 

[|lliB©tSi-tH''j:PJ£nfl] 
. [01] 7is:|6nB»c®-^<¥^<*^^^/1^^-SB^rt?]l95^ 50 
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i>fcMffiiar*-5o 

So 

[ia 3 ] u - \'y u- A 1 1- h •> vi^^^-ri^miii-e 

So 

[m 4 ] 'J - K7 U- A$Iiz:i*:©rrEI2It?*.So 

[0 5] >)-\^'yiy-i.m^Lmz'^m{^y^^t^mL. 

jK> K7'('-t*gei^L^:m^©trrESl'e*So 
[0 6] |^±r^lW©»S!iXfS^^^»rffiH-r*So 

[0 7] 'J - K7 u- Asa5:{*:©{i!i©jfM;5fife*^-r- 

[0 8 ] *fgi!fl©{|!i©S*iJKS§©*^f*^®®«t»'SW»r 

iffi0-efeSo 
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